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SUMMARY. 
From a study of the daily weather charts for the period 1925·1936, each day's rain 
<tt twelve representative stations throughout Queensland was classified. The various types 
of rain nrc discussed briefly and tables a1·e given showing the monthly variations in the 
;1mounts of ench type of rain received at individual stations. The tables also indicate changes 
in the average yearly amount of each type of rain, and in its contribution to the total 
Tainfall on passing from the north to the south, or from the east to the west of the State. 
It is found that in the coastal regions and in the north, whether a season were wet 
or dry depended mainly on instability and cyclonic rain, while in the greater part of the 
interior of Queensland, the nature of the season depended on the amount of 1·ain from 
front:1l discontinuities other than cyclones. 
INTRODUC1'ION. 
To analyse Queensland rainfall, twelve representative stations, suitably 
<listributed over the State, were chosen. From an inspection of the daily 
weather charts, supplemented by information available at the Commonwealth 
Meteorological Bureau, Brisbane, the daily rainfall from 1925 to 1936 was
dassified as follows:-
1. Coastal instability ram due to the influence of the coast on moist
unstable air. 
2. 1'hunderstorm instability rain due to ''heat'' thunderstorms·
originating in stagnant air. 
3. Cyclonic rain, associated with closed areas of low pressure, round
which there was the characteristic cyclonic wind circulation. 
4. Rainfall of other types.
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After all falls had been classified, yearly, summer (October-March) r 
winter (April-September), and monthly rainfall averages were calculated for 
each station and the percentage contributions of the different types of rain to
each average determined. Thus changes, not only in the actual amount, but alsO> 
in the influence of each type on the total rainfall on passing from north to. 
south, or from west to east, became apparent. 
1. COASTAL INSTABILITY RAIN.
As its name implies, coastal instability rain results from the arrival at 
the coast of unstable air which has a high lapse rate and a high moisture contenL 
North-east coastal winds associated with areas of low pressure situated 
off the North Queensland coast brought to Queensland air which was involved to· 
a minor extent in the production of coastal instability rain. The main air 
masses, however, producing coastal instability rain were associated with 
anticyclonic sys.tems. 
A notable fact about anticyclones associated with coastal instability rain 
is the arrest of their eastward progression for varying periods of time often 
exceedin� a week. During this period the centre of high pressure is commonly
found in the approximate area enclosed by latitudes 30° south to 35° south , and
longitudes. 150° east to 160° east, particularly in the vicinity of Lord Howe 
Island. At the same time the pressure at the centre· increases to a maximum.
then diminishes, and when it is considerably lower the anticyclone moves off 
again and coastal instability rain ceases. On twelve consecutive days in August.
1935, instability rain was brought to Queensland by a persistent anticyclone,
whose centre held a practically constant position on latitude 34° south and
longitude 155 o east for six days, the pressure at the centre gradually increasing 
to the high maximum of 30-6 inches. 
Coastal instability rain is greatly helped by the ranges near the Qtteens­
land coast, particularly in the north where the land rises quickly to over 5,000
feet in the Bellenden Ker Range. Assuming a lapse rate of 1 °F. per 300 feet,. 
air crossing this range would experience a temperature drop due to uplift , of
more than 16°F. Ishohyets showing the Queensland rainfall distribution (Fig. 
1) indicate the strong influence of this particular range, for there is a tremendous
increase in the annual rainfall between Innisfail at its south end and Cairns at 
the north end. 
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Table I shows that while most of the coastal instability falls were confined 
to stations on the coast, those from 150 to 200 miles inland also benefited slightly.
January to May were the months with the largest average amounts of coastal 
instability rain. Both the amount of coastal instability rain and its contribution 
to the annual rainfall increased considerably from south to north. Although 
there was a marked falling off at all stations in the amount of coastal instability 
rain between June and December, only for the four months July-October, was 
the monthly average at Cairns less than the maximum monthly average (234 
points in January) at Brisbane, indicating the great increase in the amount 
of instability rain received in the north. The fact that coastal instability rain 
constituted 91 per cent. of the average winter rain at Cairns also indicates the 
important part it played in the rainfall along the North Queensland coast. 
2. THUNDERSTORM INSTABILI'l'Y RAIN
Rain of this nature belongs to the first of the three classes adopted by 
:M. Kofler in 1933 in his classification of rainfalls at Vienna, that. is, it is "intrin­
sically convectional rainfall, arising, by reason of increased temperature in the
lower layers, especially in the warmer parts of the year.'' (Goldie, 1936.) 
Thunderstorm instability rain depends less on large scale air mas  move­
ments than do other types, beh1g due chiefly to local thermal instability. Air 
Inovement is important, however , in that it brings over the region concerned air
suitable for thunderstorm activity, the important factors being high lapse rate 
and high moisture content. 
In addition to those which occurred in cols between two anticyclones and 
two areas of low pressure, arranged alternately, Queensland thunderstorms 
were common in broad shallow ''saucers,'' as it were, of low pressure, 
As well as the existence of a well developed region or tongue of low 
pressure other conditions associated with the occurrence of widespread and 
simultaneous thunderstorms in Queensland seem to be: 
(a) The presence of hot moist air brought from tropical regions . 
(b) The absence of strong contribution towards the general circulation
on the part of air within the low pressure area. 
The amount of raih associated with Queensland thunderstorms varies 
from three to five points (very common in interior localities) to many inches. 
Table. II shows that while the average annual amount of thunderstorm instability 
rain at individual stations incre.ased steadily from west to east ( exGept at 
Cairns); minima occurred at the central Rtations when the variation from north 
to south was considered. 
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It is also seen from Table II that with few exceptions June, July, and 
August were the months whose average thunderstorm instability rain was least. 
At the northern and central stations, there was each year a regular increase 
from winter to summer in the amount o£. thunderstorm instability rain, but at 
Eulo and Charleville in the south, some winters had as much thunderstorm 
instability rain as the adjacent summers. 
3. CYCLONIC RAIN
Because of the small scale of the synoptic chartS: used in Australia, and 
the great distance between first-class meteorological stations, no examination of 
the cyclone as such was made, the investigation being directed towards its. 
association with quantities of rain. Cyclonic rain, therefore, denotes falls 
associated with closed areas of low pressure, round which there was the charac­
teristic cyclonic wind circulation. Seven common tracks of Australian cyclones, 
each having some influence on Queensland rainfall were examined. 
Queensland coastal cyclones frequently travel in a south-east direction, 
at times remaining in approximately the same position for a day or more. Thus 
if a cyclone approaches Queensland in the north, a large part of the coast, 
which runs practically north-west to south-east may receive rain, often very 
heavy, before the cyclone travels eastward away from the coast. 
Inland cyclones come mainly from the north-west, from the vicinity of
the Northern Territory across Central Australia to Queensland. These cyclones 
whose intensity is generally moderate, usually give good pastoral rain to 
extreme inland areas, and are sometimes great drought breakers.
Cyclones from the west also pass through the Northern Territory to the 
south of the Gulf of Carpentaria where they are often stationary for varyin.g 
periods of time, bringing rain to north-west Queensland. Their course may 
then be eastwards across the Cape York Peninsula to the Queensland east coast, 
or they may advance into Queensland by varying paths, eventually moving
south eastwards and eastwards to the Pacific. 
Table III shows that in general, most cyclonic rain fell during the late 
summer (January-March). Except for one in September, all winter cyclones 
occurred between April and July, stations in southern Queensland being affected 
most. The average annual cyclonic rain at the different stations increased
considerably from west to east, and with the exception of Urandangie, from
south to north . The contribution to the year's total at each station also 
increased in the same directions, though not at the same rate, as is seen by 
comparing the averages at Eulo in the south-west, with those at Cairns in the 
north-east. 
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10 AN ANALYSIS OF QUEENSLAND RAINFALL, 1925-1936. 
4. RAINFALL OF O'l'HER TYPES. 
This included rain which occurred at frontal zones or discontinuities, 
where no closed isobars were shown on the daily weather charts. As detailed 
meteorological data sufficient for a complete frontal analysis was not available, 
no discussion of fronts is possible. 
Table IV shows that the highest monthly average occurred in December 
or January at all stations but Windorah and Eulo, where it occurred in June 
and March respectively. There were secondary maxima in March at all stations 
but Georgetown and Brisbane, and in June at all but Urandangie and Miles. 
There was an increase in both the amount of rain and its contribution 
to the yearly average from north to south. From west to east, on the other 
hand, while there was an increase in the average amount of rain (with a slight 
falling off at the coast) there was a marked decrease in its contribution to the 
yearly total as is seen by comparing the yearly averages of 4 inches at Uran­
dangie in the weJst, with 6 inches at Cairns in the east, these amounts being 
55 per cent . and 7 per cent. respectively of the total rainfall at those particular
stations. 
5. SEASONAL UONTROh
The part played by each type of rain in causing seasonal excess or 
deficiency at the various stations was determined by its contribution to the 
departures from average of the total rain for each of the eleven summers and 
twelve winters. The conclusions reached are summarised in Figures 2 and 3, 
where the type of rain which exercised the greatest control at each station iii' 
indicated by italics, and types which exercised little control are shown beneath 
the more important ones. 
Briefly, it was found that coastal instability rain was important at the 
three coastal stations both in winter and summer. 'l'hunderstorm instability rain 
affected the summer averages more than the winter ones, being most important 
at Miles in the south, and Windorah, Urandangie, Donors Hill, and Georgetown 
in the west and north. 
Although only at the coastal stations and at Georgetown and Donors Hill 
in the north could cyclones be regarded as controlling factors in the summer· 
rain, their influence was also felt at Urandangie, Windorah, and Clermont, at 
each of which they brought at least one summer's rain above average , in spite 
of a deficiency of other types, while they helped to cause excess rain once each
at Miles and Winton. During the winter they were important at Mackay, 
Clermont, Miles, and Brisbane , and helped to cause excess rain once each at 
Georgetown and Windorah. Thus although cyclonic rain cannot be depended 
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FIG. 2.-Showing types controlling summer rainfall. Stations as in Fig. 1. 
I Coastal instability rain. 
T Thunderstorm instability rain. 
C Cyclonic rain. F Frontal rain. 
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FIG. 3.-Showing types controlling winter rainfall. Stations as in Fig. 1. 
I Coastal instability Tain. 
T ThundeTstorm instability min. 
C Cyclonic rain. 
F :b�rontal rain. 
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npon regularly each season, several stations, especially in the north and near 
the coast, often have good seasons as the result of their- occurrence and the�­
·Occasionally cause very beneficial rain at the inland stations.
During the summer frontal rain helped to determine the nature of the 
season at all stations but Cairns ; it was a particularly powerful factor at Winton, 
Charleville, and Eulo where it controlled nearly every se&<son. During the
winter its influence in determining the nature of the season was evident at all 
stations but Cairns and Mackay. 'l'hus at the inland stations, particularly in 
:<ont.hern and central Queensland, what are regarded as wet or dry seasons 1-vere 
la.rgely determined by the occurrence or non-occurrence of frontal rain. 
CONCLUSION. 
A knowledge of the chief factors controlling rainfall in the different 
parts of the State would make possible a useful prediction of seasonal outlook 
'l'his investigation has shown the importance of frontal rain to the larger part 
Df the interior of Queensland, while a greater number of causes contribute to
good or bad seasons in the coastal areas. 
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